UNCLASSIFIED

AD NUMBER

AD238977

NEW LIMITATION CHANGE

TO

Approved for public release, distribution
unlimited

FROM

Distribution authorized to U.S. Gov't.
agencies and their contractors; Foreign
Gov’'t. Info.; Jun 1960. Other requests
shall be referred to Arctic Construction
and Frost Effects Lab., Boston, MA.

AUTHORITY

USACRREL ltr, 5 Mar 1970

THIS PAGE IS UNCLASSIFIED




e AT S

" Reproduced

~ Pimed Services Technical Information flgency

ARLINGTON HALL STATION; ARLINGTON 12 VIRGINIA

-

- NOTICE: WHEN GOVERNMENT OR OTHER DRAWINGS, SPECIFICATIONE OR

f OTHER DATA ARE USED FOR ANY PURPOSE OTHER THAN IN CONNECTION

- WITH A DEFINITELY RELATED GOVERNMENT PROCUREMENT OPERATION,

- THE U, 8. GOVERNMENT THEREBY INCURS NO RESPONSIBILITY, NOR ANY

' OBLIGATION WEATSOEVER; AND THE FACT THAT THE GOVERNMENT MAY .
HAVE FORMULATED; FURNISHED, OR IN ANY WAY SUPPLIED THE SAID
DRAWINGS, SPECIFICATIONS, OR OTHER DATA IS NOT TO BE REGARDED BY
IMPLICATION OR OTHERWISE AS IN ANY MANNER LICENSING THE HOLDER

PERMISSION TO MANUFACTURE, USE OR SELL ANY PATENTED INVENTION
THAT MAY IN ANY WAY BE RELATED THERETO. :

OR ANY OTHER PERSON OR CORPORATION, OR CONVEYING ANY RIGHTS OR

'UNCLASSI




CORPS OF ENGINEERS, U. S. ARMY

FUNDAMENTAL CONCEPTS AND
TERMS IN GEOCRYOLOGY
(PERMAFROST STUDIES)

OSNOVNYYE PONYATWA | TRRMINY GEOKRIOLOGH
~, (MERZLOTOVEDENIYA)

V. A, Obrusher lrisityte of Gesarvology
Acrdemy of Seloiiees of USSR~

Qo «
T
2
. S [ -d ; '“‘
h - o =
sl i<z} ¢
.- § g . TRANSLATION NO. 28
dc Construction and Frost Effects Laborahory

- S Army Engineer Division, New Ena!and

Walthan; M. i A

e e ASTIAC

~ Office of the Chief of Enginee
' Civil Engineering Branch -
Engineering Division
Military Construction

June 1960




CORPS OF ENGINEERS, U. S. ARMY

FUNDAMENTAL CONCEPTS AND

TERMS IN GEOCRYOLOGY
(PERMAFROST STUDIES)

OSNOVYNYYE PONYATIYA | TERMINY GEOKRIOLOGIH
(MERZLOTOVEDENIYA)

lidutel'stvo Akademil Mayk, 1986
(Acedamy of Sclences of USSR)

Translated from the Russian by Orest Popovych
Mtlmhlll"ﬂl instiwtn of Technelcgy

TRANSLATION NO, 28

Arctic Comstruction and Frost Effects Laboratory
U. S. Army Engineer Division, New Englan
Waltham, Mass,

for

Office of the Chief of Engineers
Civil Engineering Branch
Engineering Division
“Military Construction

June 1960

ARMYMARC VICKEBUNG, MBS,




FREFACE TO TRANSLATION

For many of the concepts and terms defined herein, fairly literal translation has
basn deliberately adopted, aven though possibly awkward, in order to minimize distor-
tion of the meaning. ‘
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FOREWORD

'l"ho present projact on basic terms of geocryology has bsen compiled by the Com-
mission on Terminology of the V. A. Obruchev Imstitute of Gecoryology, Acwdesy of

Sciences, USHR.

The work of the Comziazion on Terminology consisted of two phases: the first (from
1850 to 1983, Prof. P, 1. Koloskov preaiding). devoted to the compilation of exiating
definitions snd terss of gecoryology sad their liating; the second (P. P. Bhveisov, cor-
responding member of Academy of Soiences, USSR, presiding), in which the existinx
torms snd definitions were considered and oriticized, new concepts and terms brought
fevrth; the latter, after being discussed by the editorial and the terminological com-
uittesy, are published in the present edition.-

‘Tb- purpois of this edition is to subjoct the proposed teraiuology of seoaryology
to the broadest discunsion and oriticism and to arrive at definite conclusions, ‘

It is desired that persvns PATticipAting in the jfscussion express themselves
quite definitely concerning the espediency of the 1nﬁbodnotion of the various soncepts

and terms, sud also vhether the proposed terms reflest fully aand correctly the phenon-
cos and processss in the freerzing, frosmen, and thawing msoil lsyers, It {s also desired

to introduce conorete and wall-founded muggestions in regard to the improvement of the

text of the various published and auggested terms and dafinitions,

. Organizational Committee on the Convooation of the. Meeting

December 19858,
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FUNDAMRNTAL CONCEPTS AND TERMS IN GEOCRYOLOGY
(sTUDY OP rsalArﬁosx);; =

Pr!or to .the revolution the ntuds of the frosen xonaa Qt the. alrth's arust took
place as part of the process of dovelonlont of the’ aining 1ndultry. nlrioultura. and
the ccnatruction and exploitation of the !qatorn Siberian and Far lllt Tailroads. -
Therefors it could not avoid inoluding. 10 its ‘terminology proronuxonul often desorip-
tive, words and expressions of prospectors, nlnerullnd agrarian colonints, Mining and
railroad onlinoorl{.ulronoutltn. soil toghuolosllbi and methorologists, coming in con~
taot with pnrlnncnﬁly froxen rock layers and soils, and studying the conditions of
stratification, stats, pooulllrttlcn .of oonponxtton rnd Lho ltruoturo of frozen subsoil,
utilized theme locul profeasionsl tlrll. often 'ltbﬂuﬁ uvva giving lay thought to their
logical and physioal mesaning. If one considers that the knowledge of frosen soils and
rook bads was formulated without s systematio partioipation of suoh Russian centers of
learning ac the Academy of Solences, the Ucolrlbhtga; Society and the Gsological Com-
mittee in their compilation, mnalysis end |ondril}lntlon, it becomes olear why, in the
terminology of tha mtudy of froxen mones of the sarth’s orust, thers was, and ressins,
luoh“vncuoneln and dllljrellcnta

The ldoptcd concepts snd proposed terms wers in contradiction with the general
grammatic structure of Russian, with loglo, and with fundamentsl scientifio concepts of
terms. which have basen defined and introduced into science by prominent scientists.
This contention is supported by the followihg facts.

In the well-known expreasions ‘‘icy soil’’ (A, . Middendorf), '‘permsnently
fromen s0il'’ (L. A. Yschevsky), and ‘‘permanent soil frowt'' (N, I. Bumgin), the word
“goil'* has an entirely different weaning as compared with that given to it by the
founder of soil ?qphnéloly.bv. V., Dokuchaev, Frow the definition of the sclentifie
concept of T49011'" 1t follows that moil cannot be ‘frozen for wany years, much less 5o
permanently. Therefore neithor Yachevsky nor Suwgin can hava it (soil) in mind, Their
word ‘‘soil'’ expresses the same concept which V. V. Dikuchsev and the prominent gevlo-
gist academician A, P. Pavlov denoted by the tarm ‘‘grunt’’} (from the German der @Grund)
or subsoil, 1.e. soil foundation.

! Rditor’ & note: The Russian word '‘grunt’’ is ununlly better tranalated as ‘‘soll’’' in
o English but often may memn ‘‘ground.’’ Many tranalations err in this
respect. The Russian ‘‘pochva’’ s used for ‘‘topsoil’’ or ‘‘surface
soil’’ and ‘‘grunt’’ for' ‘‘subsoil,’’ in situ or as a test sample, i.e.
‘‘a0i{1'' in the enginegring aense.
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Tﬁa disagrooments in the interpretation and definition of the concepts ‘‘frozen
pbjl,‘f ‘'froren rook layer,’' ‘‘frozen ground'' have as yet not been outlived. The
‘ lgouudor and leader of the Soviet school of permafroat teeﬁnoldélsts. M. I. Sumgin, as-
~ sumed that subzcre or wero temperatures were the only characteristica of frozen soil
and rock layers, This vontention of M. I. Sumgin had been opposed even before and is
now unacceptabls to the majority of permafrost technologists.

viiiundlunutll physioal and physico-chemical phenomena, the significance of which

helpa to Jolve many struooctursl-engineering, agrotechnioal, geochemical and geomdrpho-
loxionl problou-.'lrg especially conmacted with procusses of uneven conling and freeeing,

“us well ma heating-aad thawing of wet and water-bearing olays, granular soils, and rock
layara, Therml uhlicol =~ the freexing and thawing of soils and rock beds -~ oause
physico-chémioal Drocesses, which are very complex with reapect to the nature and con-
ditions of their dovoloﬁqont. mechanioal stresmes and movement of 1idvir.. and solid par»
t10108 in thess systems, ' '

It ia olear that water-free soils and bed roock whioch do not freeze st any tempera-
turo wre theoretioally nénooivnblo. In practice, soils and bcd-r&ok containing only hy-
gromeopic woisturs firmly bound to the mineral partioles can be considered dry and not

_ freesable under natursl conGiti~nm, If soils and rock beds contain not only hygroscopia
mointure but also loosely-bound s well as free (gravitatioual) water, they will
_ ftquo st least partially, at ~0,08 C. Buch moils and rock beds, if at zero or mub~
. iorp tolpdrgenri and with the pramence nf ice (tho 1atter in pores, orevices and
" other lacations peculiar to soils and rook layers) can be considered as frozen,
This was the opinfon af A, I. Voyeykov. N. I. Tolstikhin and N. A, Taytovich agree
"With him, The latter conaiders fromen '‘such rock heds and soils, which have zaro
or subzero temperature and in which at least n part of the water is fromen.'' In
the abaence of 10e from soils snd rock layers, the zoro or subzero temparatura alone
makes it perwissible to call them frosty. |

It is well known that concepts such as ‘‘the zone of the earth's orust, rep-
regsented by frosen and frosty rock beds,'' ‘‘layer, or stratum of frozen rock
beds,’’ us well as the ooncept ‘‘frozen soil,'’ have been denoted and are -still
denoted by many by the expresaion ‘’‘frozen state.'' But the use of this expras-
sion as a scientifis term has proved to be inexpedient because tho investigators
thamselves have endowed it with & multitude of mcanings, and it is well known that
the 1ack of a single meaning is the greatest deterrent against inclusion of a word
or expression among scientific terms. Ome must take into account that tho expres-
sion ‘‘frozen state’’ has been endowed with various meanings within one and the same
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bfnneh of atudies, M. I, Sumgin has equated the expressions ' ‘permsnently frozem soils’'’
and 'ihruanent_grozen state of the soil,’’ Other frozen-soil Leciauviokifthn have acted

in a sinilar manner. -

1. Ya. Baranov (1932) and later N. 1, Tolatikhin (1941) have used the term '‘peiwa-
frost’’ to denote the phenosenon of cooling of rock layerl to a point when the natural
water ocoluded in them crystallized. 8. G. Parkhomenko (1936) proposed that the word
‘‘peruafrost’'' desoribe. a process. D. B, Redombov went even further in divorcing the
word ‘permafrost’® from thé Goudept of ‘‘layer or stratum of fromen rock beds,'’ by
on) ling parmafroat & negative temperature field (10468) An extreme expresaion of this
tendency is the recent remark of 8. G, aonh ‘*permafrost is the subzero t-pG?nt@re.
of the soil.’*! ot

It proved possible to denote by the word ‘‘permafrost’' four ent)rely different.
meanings because thia everydsiy word is a noun derived from an adjective (parsanently
frozen), which s divorced frow the object proper (iLs physical maturs) just s, for in-
atance, the word ‘‘darkness’’ ham no exsct physical meaning. N. V. Lomonomoy, A, P,
Middendort nnd L. A, Yachevaky, in setting down the foundations of study concerned wtth
the permanently froxen zone of the earth’'s orust, did not use the word ' ‘permafrost’’; it
appeared and exiuted for the first time in the Jargon of lold prospectors and mettlers of
Eastern Siberia and the Far Eaat.

In 1753 M. V. Lomonosov formulated the moientific concept of » spherical shell con-
sisting of the various layers of the atmospheis, regions and whole zonos of the earth’s
orust as well as oceans, whose distinguishing characteristios are the subzero temperature
of the medium and the premence or the possibility of existence af snow and ice.

One hundrad and soventy years after its appearance 1n.noience this concept of a
sphere of low telpo;uturo. snovw and ice surrounding the earth was developed and made more
precise by A. B. Dobrovolaky and expremsed in one word ‘‘cryosphere'' (1923). Later the
oryosphere oconcept was expanded by v. I. Vernadsky, one of Lhe initiators within the
Academy of soiencep of USSR of A special sclentific inatitutinn whose aim it is to in-
vestigate broad razions of tho oryouphere. These are the zones of the earth’s crust rep-
reaented by layers with ohsrncterlatic; pecul iar to the cryosphere: subzero temperatures
and presence of ice in pores, arevices and other locations within rock layers, According
toVv. L. Varqaﬂsky the cxyosphere is the earth's thermodynamic shell, .a shell of specific

1 Handbqoh;ofﬂuethods of Study and Geological Photography or'Quarternary Deposits, Part 2,

Gosgeoltekhizdat (State Geol. Tech. Publish.), Moscow 1955.




‘'dynamic physico-ochemioal equilibria, tending toward a stable state, whioh is con-
atantly dxbrupcad by tha intruricp uf furws of energy forelgn to tha given dynamic oqui
librium.''! The cryosphere, lilé ihe bioaphere, consists of partsa of three geospheres;
the troposphere (lower part of the air ﬁeoaphere). hydroaphere and lithosphere (basieally
erosion orusts),

 Btarting with this concept of a oryosphers, that zone of the earth's orust which
conaists of permanently fromen and froaty rook beds can b2 called the frozen zone of the
lithosphere (according to N. I. Tolstikhin in 1935 and 1941), or briefly oryolithozone,
The Greek word ‘‘oryos’' has two meanings: ocold (frost) and ice, which underlines the
dependence of the molid atate of water substanco upon a definite temporature.

Bimilarly the word ‘‘permafrostology’’ does not refleat the actual content of that
strongly developed branch of natural mciences wnich it denotes. In sotuslity M. I,
Busgin in 1640 called permafrostology ‘‘s study of the perkanently frozen atate and
frogan graund,"2 wharean today, parmafrost technologists Inveatigate not only frozen
ground and “‘permafrost,’’ but slso study the following:

1) The phypico-geographic and geologioal conditions of heat exchange in the litho-
gpha;q systen (soil and atmosphere), tha processes of froozing and thawinq of the earth's
orult.fresulurity of development and grawth of zones of frozen soil and rock beds --

" oryolithorones;

)] 1Mvaqoullaritie| of nomposition, structure, formation and properties of freoz-
{ng, frozei-and thawing scils and bed rook;
Y

)

3) . 1%5“§hylico-gaolouionl, goomorphological, and hydrogeological phenomens con-
neotsd with the procesases of freezing and thawing of soils and bed rock: and

4) Means of directing 9rocesses of thermal and mechanioal 1nteractioh of freezing,
frozen, frosty and thawing soils and bed rock with the results of human activity (con-

struction, mining, plowfields, cultivation ot“piannn. ete.).

The above and other inexactitudes in m@ﬁning und definitions and the gross contra-
dictions bstween concepts and terms have caused several members of the V. A. Obruchev

e e e et e At e o epn n

1y, 1. Vernadsky, Selected Writings, vol. 1, p. 62, Acad. Sci. USSR Publ,, 1854,
2 M. 1. Sumgin, General Permafrostology, Adad. Sci. USSR Publ., p. 3; 1940.




Inatitute on Permafroatology of the Academy of Bojences, UsSSk, to atudy the terminology,
and to formulate exact concepts and definitions. A terminological commission was formed
to support and develop individual efforta.

AS & result of the work of the terminolugioal commission of the Institute a catalog
of the bamic scientific terms umed in the study of frozen #anes of the earth’'s crust was
compiled, and the definitiona uf concepta deénoted bw these terma were riven.

"

The basic concepts and terma proposed by the terminologioal commimaion were analyzed
by ita members and discuased in zpeciaml sessiona of the editorial board. The faculty
council of the Institute considered these terms to be fundamental for soientific papers

submitted for publioation, and mimultanecusly recommendsd their bromd discussion in order

t0 make them wore exaot and to develop the concepts themselves., They are being published
with this in mind with the hope of reaponse from the broad mcientific community.

Chairman of the Commi=sion on Terminology of the
'V, A, Obruchev Institute on Permafrostology,
Corr, Memb,, Acad, Sci. USSR, P, F, Shvetsov

30-1%-58,




Cade

Catalog of Basic Terms in the Study of Fromen Zones of the Barih's Crust

COnuebt or Term

Definition of Concept or Term

Nonrecoumend-
ed Concept
or Term

Cryosphere

Geocryology (study

“of permafrost)

Zones of frogen
rock layers
(oryolithozones)

a) Zone of sea-
sonally frozen
soils (season-
al coryolitho-
zone)

b) Zone of per-
ennially fro-
zen rock layers
(perennial
oeryolithozone)

&) Discontinuity
of frozem rook
layers (cryo-
lithozones) along
the vertical

b) Discontinuity
of frozen rock
layers (oryo-
lithozones) along
the horizontal

In the thersndynamic sense, a separate
shell of the earth, including definite re-
glions of the atmosphere, hydrosphere and
lithosphere; the peouliar charscierisiic of
the ci'yoaphere is its subzero temperature
(possibility of existence or presance of
ice).

Study of the laws governing freezing and
thawing of the earth’a crust, development
and expansion ‘of zones of frozen soil and
roock beds, peculiarities of their composi-
tion, structure and properties, accompany-
ing processes as well as interaction with
the results of the productive activity of
man,

Spéclal‘reglons or parts of the oryo-
sphere represented by frozen soils and
rook layers.

The zone of seasonally frozen soils
over unfrozen subsoil,

The zone of lithosphere under season-
ally thawing soil, remaining uninter-
ruptedly frozen throughout several (not
less than three) years.

interbedding zlong the vertical of fro-
zen and unfrozen rock layers and soils,

Peculiarity of geographic distribution
of frozen rock layers, soils (eryolitho-
zones), manifested by the presence of re-
gions without frozen rock layers and soils
among areas with rock layers and frozen
soils,

Cryopedology

Region of
permafroat

Seasonally
frozen state

Permafrost,

" perennial

frozen state

Stratified
frozen state
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Terms (cont'd)

Code

5

[T

10

_Congept or Tern

Nonrecommend -
ed Concept
or Term

a) Formation of
zonea of frozen
rock layers and
soils (oryo-
lit.hozonen)l

b) Degradation of
rones of frozen
rock layera
(cryolithozones)

I
a) Seasonally
treesing layer
(seamonally fro-
zan layer)

b) Seasonally
thawing layer
(seasonally
thawed layer)

Freezing
Thawing

Layer with. annual
temperature
changes

Stratum of igo-
thermal heat
exchange1

Dafinition of Concept or Term

Appearince, increase in size, lowering
of tempersiture, inorease in surfuce and
deorease in discontinuity of frozen
laysra.,

Deorease in size, increase in tempera-
ture, deorease in area of zones and in-
oreaae of dimcontinuity of frozen layers.

Layer of soil, or rock, which freezes
duning the cold period of the year, over
unfrozen subupll.3 )

Layer of soil, or rack, thawing during
the warm period of the yosar, over peren-
nially .frozen subsoil.3

Physieal processes exnressod hy the ad-
vance and expansion of the boundary of the
froren conditioh of soils and rocks,

Physical processes expressed by the ad-
vance and the expansion of the boundary of
thawed condition of soils and rocks,

lipper layer of the carth’'s crust whose

solls and rocks experience annual tempera- -

ture changes.

Rock or soil layers whose zero or
subzero temperature is constant during
certain time periods, controlled by the
crystallization of water or thawing of ice
in the course of freezing or thawing.

Dqgradatlon
of the
frozan state

Seasonal
frozen state

! Acting layer

and aoctive
layer

Unfreezing

Zero curtain,
phase
curtain

1 No final form accepted.

2 The extent of the seasonally-frozen layer depends upon the heat losses of the soil.

3 The extent of the seasonally-thawed layer depends upon the heat supplied to the upper

atrata of the earth's crust,

f
I
i
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“Terma (ocont'd)

.Nonrecommend -

, ' ) _— ed Concept
Code  .Congept or Turm Definitiop of Concept or Term or. Tera
1 . Geothermal level Index of transient equilibrium in the
of heat eiichange . thermodynamic interaction hetween the:pntﬁh'a .
batween the soil crust and the mtmoaphura, manifested hy the
and the atmos- zero temperature ¢f rock beds at the bottom
phere! of the layer having annual temperature’
fluctuationsa, o e
12 Cryogenesis Combined action cf the physical, chemical -
and mineralogical processes changing and
transforming soils and rock layers .of the
erosion orust as well as of the hydrosphere
at subzero temperatures, g
13 Cryogenic Peculiar physico-geological phénomena Physico-
phenomena arising on freezing and thawing or on - geological
changes in the subzero temperature of.soils - phenomena of
and rock layers, as well as of water reser- the frozen
voirs and water ducts. state
a) Thermo- ~ Phenomenon of irregular settling and Frozen state
- karst cave-in of the soil and its underlying rock caves, -polar

b) Solifluc-

tion

c)

Layer of
ice

d) Hydroef-

fusion

layers as a result of thawing of sib-
terranean ioce.

Phenomenon of slow downslope flow of
thawed soils or rock layera ¢n inclined
slopes arising under the influence of peri-
odic freezing and thawing, the action of
force of gravity, migration of moisture and
other processes.

Layer of freezing water or of water-
soaked snow on the surface of the ice
covering rivers, lakes or ice fields of
other origins,

Ice field cover, usually of stratified
ice, arising in wintertime as a result of
successive freezing of layers of ground
water or water from an aquifer, flowing out
on the surface,

caves

Ice scsale,
layer of ice,
icing

1 No final form accepted.
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Terma {cont'd)

“Code

14

18

16

17

18

19

20

21

28

Concept. ti- Term

Definition of Concept or Term

Nonrecommend-
ad Concept
or Torm

Subterranean ice

FroEen aoils and
rock beds

Prosty solls and
rock beds -

Thawed soils and
rook beds

_ Unfrozen soils
"and rock heds

Componeints of
frogen soils and
rotk heds

Cryogenic
structure

Oryogenic
texture

Total moisture
of frozen )
soils, grounds
and rock bods

lciness of
frozen soils
and rock beds

Tce contained in froxen soils and rook
beds; this enters into the compositiocn of
the earth’'s orust both ih wonominaral
rocks as well as in polyminerai rooksa,

Boilas and rock beda having a Xero or
subzaro temperature, in which at least
part of the gontained water has frosen,
i.e, has turned into lce, oementing the
partioies,

Boils and rock heds with a subzero

temperature, not containing any ice,

Thawed or thawing soils and rock beds.

Boils and rock beds having a positive
temperature for sevaral years,

1) Solid; Mineral, organic, or mineral-

organic framework .

2) 8Solid: Crrxogenic minerals (ice,
oryohydrates, crystal hydrates)

3) Liquid

4) Gaseous

Structure of frozen rook heds detsrmined

by the size, relative ssounts, form and

orientation nf the component parts (mineral

framework, ice crystals, liquid films and
nuclei, gaseous ocolusions and pores).

Texture of frozep rock heds arising in
the course of freezlng.

Total content oq;ioe and water in fro-
zen 8oils and rock beds,

Ice content ln-@oi&#‘and rock beds,

Mineral ice

rronon'ltttg

Dry ¥rozen
state

Frozen
strgoture

Frozen
texture




Terms (cont'd)

Code

Concapt or'Tbr!

Nonrecommend-
ed Concept

an

28

20!

30

31

a) loe-
concrete

b) Ssgragated
ice: atria-
tions, prisas,
ato.

Porosity of fro-

sen soils and
rock beds

Cryogenia
nroceases

Cryogenio
ninerals

Migration
(movement) of
moisture during
freezing

Heave (on
freezing)

Settlement on
freezing

Freezing pores

Settlement on
thawing

Definition of Concept or Term

Ice cementing soils and weathered rock
beds without sppreciable disruption of the
particles of the mineral atruocture.

Ies formed 1n;eoil!;aad'-ngthi¥od rook
beds as a result of crystallizational dif-
ferentiation during freexzing.

Volume of the structursl pores ocoupiled
hy gases, liquid moisture, ice aiid oryo-
genio materials, : ’ ‘

Phyaioal, physico-chemical and bﬁyliﬁo-
mechanioal processes in the fre:zing and
thawing of soils and rock beds,

Minerals existing at subsero tempsra-..
tures (ice, orystal hydrates). R

Displacement of moisture in the liquid
and vapor phase in the process of freezing
of soils and rock beds, as well as during
the period of their frozen condition.

Elevation of the surface of soils and '
rock beds, caused by & change in their vol-
ume on freezing as a result of spreading of
the atructural particles by ice orystals

~ formed from water at the froewing layer,

water migrating from unfroZen layers, or
water fed under pressure,

Decrease in volume of rock beds on
freezing.

Pores formed in soils and rack beds in
the course of freezing as a result of their
uneven change in volume.

Vertical settlement of soils and rock

beds caused by decrease in volume on
thawing.

10

or Term
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Tarms (cont’d)

Nonrecommend- ;
y ed Concept !
Code  Comcept or Tera Definition of Concept or Term or Term i
‘|
1 Subsidence on Rapid local mettlement of soils'and rock -
thawing beds on thawing caused by a radicai’ change =
in ccuposition, J
' l
33 Adfreexing Proceas of the appearance and develop- Ll
- ment of honds bhetwsen freezing moist soils 2"
and rock beds and the uurtlce of any body i |
in contact with them. il
o
i Adfreeze re- Resistance of soils and rock beds fro- Forces of f&i
aintance, or the zen to some body (for imstance & founda- adfreezing! i
strength of ad- tion) to d:spluoenent along a surface of },
fresxe bond. the latter. ; ;fi
38 Instantaneous re- The greatest resistance of frozem moils 'f %'
eistance of fro- and rock heds to disruption corresponding / ¢
. zen soils and to a rapid (theoretically with the mpeed 7 {
rock beds of sound) appliocation of stress; in prac- /‘ ﬁi
tice it is very close to temporary / <
resistance. / M
it /
36 Finite long term Resistance of frozen soils and rock heds

reaistance -»f fro-
zen soils zad

to disruption on infinitely slow applica-

‘tion of stress, i.e. a degree of stress up

to which no disruption takes place with

rock beds

practically unlimited duration of load i
application. o

1 This term should be taken to mean reaction forces arising in the ground frozen to some
body along the surface of that body as a result of external forces,

11
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